An exact solution is given for the reflection of a plane wave normally incident on a rigid solid with periodically spaced semi-infinite circular holes. Analytical considerations, verified by numerical calculations, show that the reflection coefficient is unity at the cutoff frequencies defined by the periodicity of the holes. This result is independent of the volume fraction of the holes. It implies that the porous solid acts like a rigid solid at these frequencies. The problem of plane-wave incidence from the holes is also solved. A reflection coefficient of unity is obtained at the same frequencies, again implying a rigid effect. Below the first cutoff frequency, the reflection coefficient can be parametrized by a simple scalar frequency dependent quantity. This simple result can be interpreted in terms of a displaced pressure continuity condition.
The inviscid assumption is valid in the context of viscous fluids if the pore radius R is much greater than the viscous skin depth d = xf•/pco where r/is the viscosity. This condition is equivalent to co>•7/pR 2. In this limit, the viscous effects are confined to a viscous boundary layer within a neighborhood d of the rigid surface. Explicit corrections could be made to take account of the dissipation in the viscous layer, but we will not attempt this here, since it is only a boundary layer correction, and does not affect the solution to first order. At higher viscosities, such that d/R = O( 1 ), the present method is invalid. The correct approach is to explicitly take into account the shear mode in the fluid. The 
g• =(k2--k}) 1/2, Im•>0, 
OU2=o, z>0, Ixl<a, lYl=b.
In addition, we have the continuity ofu and the continuity of the velocity in the z direction at the interface z = 0, u2=u, z=0, r<R, 
RH(•) •---I 2 • M•o --kMoo •.t• (k). (57) Define E------•,,,; then, as I1-0, Eq. (21a) implies
Thus, for p> I,
Mvo/Moo = 2Kv•./Ko,.. + O(e). 
IX. CONCLUSIONS
The exact solution for plane-wave reflection from a periodic fluid saturated porous solid has been derived and numerical results presented. Our major finding is the finite frequency effect that the interface acts like a rigid membrane at the discrete frequencies defined by the double periodicity of the pore spacing. This effective rigidity is independent of the porosity •6, and is also expected to be independent of the pore shape. We have also identified a simple, displaced pressure 
The real and imaginary parts of ao, (/c) are proportional to
